Bromocryptine prevents the decline in tuberoinfundibular neuronal release of dopamine after removal of chronic estrogen treatment.
Prolonged exposure to estradiol 17-beta (E2) in rats has been shown to decrease dopamine (DA) synthesis in and release from tuberoinfundibular dopaminergic (TIDA) neurons in Fischer 344 rats. The objective of the present study was to determine whether inhibition of the E2-induced increase in anterior pituitary (AP) weight and prolactin (PRL) secretion by concomitant administration of the dopaminergic agonist, bromocryptine, could prevent the decrease in TIDA neuronal function produced by chronic E2 administration. TIDA neuronal function was evaluated by in vitro superfusion and electrical stimulation of median eminence (ME) tissue after allowing for accumulation of [3H]dopamine (DA). The effect of chronic E2 and/or bromocryptine treatment on catecholamine content in tuberohypophyseal neurons in the neurointermediate lobe was also measured to determine whether increased pituitary size possibly damaged the tuberohypophyseal neurons. Treatment with E2 for 30 days significantly increased AP weight, serum PRL concentration, and AP PRL and DNA content over values in non-E2-treated controls. When bromocryptine was injected daily during E2 treatment, bromocryptine completely inhibited the E2-induced increase in serum PRL and AP DNA content, and AP weight was only moderately increased. The evoked release of 3H at the end of the 30-day E2 treatment was reduced during electrical stimulation and there was no augmented release of 3H from the ME tissue after 10 microM nomifensine infusion in E2-treated rats and in rats given both bromocryptine and E2. However, neurointermediate lobe DA content was diminished only in E2-treated rats and not in animals given bromocryptine together with E2. When all treatments were discontinued for 30 days, animals previously given only E2 showed sustained increases in AP weight, serum PRL levels, and AP PRL and DNA content, but reduced stimulation-evoked release of 3H, absence of response to nomifensine, and reduced neurointermediate lobe DA and norepinephrine content when compared with values in non-E2-treated controls. After withdrawal of E2 treatment for 30 days, animals previously given bromocryptine and E2 together were not different from control animals in any of the parameters measured. These results suggest that the decline in TIDA neuronal release of DA induced by chronic E2 treatment was at least partly exerted via the marked hyperprolactinemia and/or by compression of the medial basal hypothalamus by the enlarged AP.